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Abstract 
The Gulf Coast Carbon Center (GCCC) at the Bureau of Economic Geology is leading a team of scientists, 
engineers, and legal experts to support the U.S. Department of Interior (DOI), Bureau of Ocean Energy Management 
(BOEM) in formulating best management practices for subseabed geologic storage (GS) of carbon dioxide (CO2) on 
the U.S. Outer Continental Shelf (OCS). The OCS is that portion of the U.S. continental shelf lying seaward of State 
territorial waters and within the U.S. exclusive economic zone. Here we discuss reasons for offshore GS of CO2,
with focus on U.S., international policy and experience, existing U.S. policy and regulations, and considerations for 
managing risk, protecting the environment, and enhancing operation of CO2 GS on the OCS.  
Disclaimer: The statements within this paper and associated poster do not necessarily reflect the views or policy 
of the United States Federal Government including DOI, BOEM, and BSEE.  
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1. Introduction 
The Gulf Coast Carbon Center (GCCC) at the Bureau of Economic Geology is leading a team of scientists, 
engineers, and legal experts to support the U.S. Department of Interior (DOI), Bureau of Ocean Energy Management 
(BOEM) in formulating best management practices (BMPs) for subseabed geologic storage of carbon dioxide (CO2)
 4 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Peer-review under responsibility of the Organizing Committee of GHGT-12
 Rebecca C. Smyth et al. /  Energy Procedia  63 ( 2014 )  5822 – 5826 5823
on the U.S. Outer Continental Shelf (OCS). The OCS is that portion of the U.S. continental shelf lying seaward of 
State territorial waters and within the U.S. exclusive economic zone (Fig. 1). The term OCS is only used in the U.S. 
and is not always coincident with the physical extent of the continental shelf.  
Fig. 1. Extent of the U.S. EEZ (area within light blue polygons). Source of figure: [1]. 
The purpose of the BMPs is to provide technical information to the DOI BOEM for use in formulation of 
regulations for CO2 storage in the deep seabed geological strata for (a) enhanced oil recovery (EOR) with incidental 
CO2 storage, sometimes referred to as EOR-GS by [2] and (b) long term storage without the economic benefit of 
EOR, which is also known as pure GS.  
Compelling reasons exist for offshore geologic storage of CO2. Coastal regions of the eastern U.S., northern 
Europe, Great Britain, and Scandinavia have high densities of CO2 generating industry, but lack significant onshore 
subsurface CO2 storage capacity. These regions all possess offshore geology with capacity for safely storing CO2.
2. International policy and experience 
The European Commission and Australia have established offshore CO2 storage policies; for example, see [3]. 
Norway has incentivized offshore CO2 GS through taxation. International marine treaties and conventions [i.e., 
London Protocol and Convention for the Protection of the Marine Environment of the North-east Atlantic (OSPAR)] 
address injection of CO2 into the deep subseabed. Much of the published literature on offshore subseabed GS is 
based on the Sleipner project in the Norwegian North Sea, where CO2 has been safely stored for almost a decade.
3. Existing U.S. policy and regulations 
The U.S. has regulations for onshore deep subsurface fluid injection, and offshore energy and mineral exploration 
and development [4]. Onshore CO2 injection regulations focus on protection of subsurface drinking water resources 
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[5], which is generally not of concern on the OCS. The U.S. DOI, through BOEM and the Bureau of Safety and 
Environmental Enforcement (BSEE), authorize and regulate energy and mineral operations on the OCS. Their 
statutory authority, originating from the Outer Continental Shelf Lands Act (OCSLA), also allows them to regulate 
secondary and tertiary EOR on the OCS. In our opinion, there are gaps in the existing offshore oil and gas regulatory 
program that will need to be addressed if future offshore CO2 EOR operators in the U.S. plan to apply for CO2
storage credits. Examples include purity of CO2 injectate streams, and monitoring, mitigation, and long-term 
liability of CO2 GS on the OCS. The OCSLA may also provide authority to regulate CO2 GS under sections 
regarding alternate energy and marine-related uses of the OCS. If an offshore CO2 GS regulatory program is 
developed under this part of the existing statute, we think it will need to include technical requirements for 
providing CO2 storage assurance. It will also need to include details on geologic characterization of potential CO2
storage sites, similar to those already in place for offshore oil and gas activities. 
4. Technical and environmental considerations 
Important factors to consider for managing risk, protecting the environment, and enhancing operations of 
offshore CO2 GS include geologic history of offshore basins, availability of subsurface/subseabed data, and existing 
pipeline and platform infrastructure. GCCC researchers have identified many potential storage horizons in the 
western and central OCS regions of the Gulf of Mexico where there is also extensive existing oil and gas 
infrastructure (Fig. 2 and Fig. 3). While the Atlantic OCS does not have the existing infrastructure to aid in 
development of GS, the region has been explored through seismic data acquisition (Fig. 4).  
Fig. 2. Example of well data coverage in the U.S. Gulf of Mexico from BOEM [6] and IHS [7] databases. Red dots = gas wells, green dots = oil 
wells, and black dots = dry holes. 
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Fig. 3. Locations and status of offshore northwestern Gulf of Mexico pipelines from BOEM database [6]. 
Fig. 4. Seismic data coverage on the Atlantic OCS [8]. 
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Other areas of the world where CO2 injection operations are ongoing, or planned are the North Sea, the 
Gippsland Basin of Australia, and the south and east China seas. U.S. regulators can benefit from knowledge gained 
in these regions. The U.S. also identified potential subseabed geologic sinks offshore from the east coast. Industry 
subsequently considered transporting CO2 captured from onshore facilities to the Atlantic OCS for storage. This 
region is tectonically quiescent, but limited subseabed stratigraphic data and nearly non-existent offshore industrial 
infrastructure will require more research and development before CO2 GS can be initiated.  
An area with sparse reservoir and confining system data will have a different risk profile than one that has been 
developed for oil and gas. However, storing CO2 in an area that has few pre-existing boreholes minimizes the 
chance of leakage through abandoned wellbores or inadequately completed (e.g. poor cement job) wells. In 
summary, different geological, environmental, and developmental settings will require different approaches to site 
selection and monitoring for offshore CO2 GS. As in onshore settings, monitoring data from deep zones could offer 
more value by providing early warning of potential leakage associated with engineered structures (i.e., abandoned 
borehole or well) or natural confining systems (i.e. migration of fluid along a fault).  
Other considerations for development of U.S. offshore CO2 GS include fluid transport and reuse of existing 
platforms. CO2 could be transported to an offshore platform by ship or pipeline depending on economic 
considerations related to volume and distance. For CO2 EOR operations, produced fluids could be separated on a 
platform with CO2 recycled in situ, and hydrocarbons being transported to shore via pipeline. Alternatively, the full 
production stream could be transported to shore for separation, with the recycled CO2 being sent back offshore for 
reinjection and ultimate storage. International industry groups are currently practicing and/or considering these 
options for handling CO2–bearing, produced fluids from offshore oil and gas operations. The U.S. may also benefit 
from this international experience. 
5. Summary 
This study is designed to provide U.S. decision makers with information to be considered for future offshore CO2
GS operations. The objectives are to compile a comprehensive literature database and develop best management 
practices to address all aspects of potential CO2 storage operations on the OCS.  
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